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NATIONAL FOREWORD 

The Indian Standard ( Part 11 ) which is identical with ISO 7781 : 1996 'Rubber, raw styrene- 
butadiene — Determination of soap and organic-acid content' issued by the International Organization 
for Standardization ( ISO ) was adopted by the Bureau of Indian Standards on the recommendation of 
the Rubber Sectional Committee and approval of the Petroleum, Coal and Related Products Division 
Council. 

The Committee decided to completely align it with ISO 7781 : 1996 and publish it as a dual number 
standard. The text of ISO standard has been approved as suitable for publication as Indian Standard 
without deviations. Certain conventions are, however, not identical to those used in Indian Standards. 
Attention is particularly drawn to the following: 



a) 



b) 



Wherever the words 'International Standard' appear referring to this standard, they should be 
read as 'Indian Standard'. 



Comma (,) has been used as a decimal marker while in Indian Standards, the current practice is 
to use a point (.) as the decimal marker. 

In this adopted standard, reference appears to certain International Standards for which Indian Standards 
also exist. The corresponding Indian Standards which are to be substituted in their place are listed 
below along with their degree of equivalence for the editions indicated: 

International Standard 



ISO 385-1 : 1 984 Laboratory glass- 
ware — Burettes: Part 1 General 
requirements 

150 648 : 1977 Laboratory glass- 
wares — One-mark pipettes 

ISO 1042 : 1983 Laboratory glass- 
wares — One-mark volumetric flasks 

ISO 1795 : 1992 Rubber, raw, natural 
and synthetic — Sampling and further 
preparative procedures 



Corresponding 
Indian Standard 

IS 1997:1982 Burettes {second 
revision ) 

IS 1117: 1975 One-mark pipettes 

( first revision ) 

IS 91 5 : 1 975 One-mark volumetric 
flasks ( first revision ) 

IS 5599 : 1999, Rubber, raw, natural 
and synthetic — Methods of samp- 
ling and sample preparation ( ftrst 
revision ) 



Degree of 
Equivalence 

Technically 

equivalent with 

minor deviations 

do 



do 



do 



The concerned committee has decided to prepare common methods of test for synthetic rubber under 
SR ( Synthetic Rubber ) series, namely, IS 11720 and this will be applicable to all types of synthetic 
rubbers being produced indigenously. The other standards of this series are as follows: 

Part 1 Methods of test for synthetic rubber : Part 1 Determination of antioxidants (SR:1) 

Part 2 Methods of test for synthetic rubber: Part 2 Measurement of vulcanization characteristics 
with oscillating disc curemeter (SR:2) 

Part 3 Methods of test for synthetic rubber: Part 3 Determination of mooney viscosity 

Part 4 Methods of test for synthetic rubber: Part 4 Determination of volatile matter 

Part 5 Methods of test for synthetic rubber: Part 5 Determination of ash 

Part 6 Methods of test for synthetic rubber: Part 6 Determination of solvent extract 

Part 1 3 Methods of test for synthetic rubber: Part 1 3 Determination of gel content 

In reporting the results of a test or analysis made in accordance with this standard, if the final value, 
observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1 960 'Rules for 
rounding off numerical values ( revised)'. 
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WARNING — Persons using this standard should be familiar with normal laboratory practice. This standard 
does not purport to address all of the safety problems, if any, associated with its use. It is the responsibility 
of the user to establish appropriate safety and health practices and to ensure compliance with any national 
regulatory conditions. 



1 Scope 

This International Standard specifies a nnethod for the 
deternnination of the soap and organic-acid content of 
raw styrene-butadiene rubber (SBR). The nnethod de- 
pends on the extraction of the organic acids and 
soaps fronn the rubber by nneans of a solvent. In prac- 
tice, therefore, it is convenient to deternnine both 
organic-acid and soap contents on separate portions 
of the sanne solvent extract. Since the soaps and 
organic acids present in the rubber are not single 
chennica! connpounds, the nnethod gives only an 
approxinnative value for the soap and organic-acid 
content. 

The nnethod is applicable to all types of styrene- 
butadiene rubber, but slight nnodifications are required 
for oil-extended rubbers. 



2 Normative references 

The iollowing standards contain provisions which, 
through reference in this text, constitute provisions of 
this International Standard. At the tinne of publication, 
the editions indicated were valid. All standards are 
subject to revision, and parties to agreennents based 
on this International Standard are encouraged to 
investigate the possibility of applying the nnost recent 
editions of the standards indicated below. Members 
of lEC and ISO maintain registers of currently valid 
International Standards. 

ISO 385-1 : 1984, Laboratory glassware — Burettes — 
Part 1: General requirements. 



ISO 648:1977, Laboratory glassware — One-mark pip- 
ettes, 

150 1042:1983, Laboratory glassware — One-mark 
volumetric flasks. 

ISO 1795:1992, Rubber, raw, natural and synthetic — 
Sampling and further preparative procedures. 



3 Principle 

A weighed test portion of the rubber, in the form of 
thin strips, is extracted by ethanol-toluene azeotrope, 
or ethanol-toluene-water mixture. After making up to 
standard volume, an aliquot portion of the extract is 
withdrawn and titrated with standard acid for determi- 
nation of soap and with standard alkali for the determi- 
nation of organic acid. With oil-extended rubbers it 
may be necessary to employ a second aliquot portion 
of the diluted extract as a control in order to detect 
the colour change at the end-point. 



4 Reagents 

During the analysis, use only reagents of recognized 
analytical grade, and only distilled water or water of 
equivalent purity. 

4.1 Ethanol-toluene azeotrope (ETA). 

Mix 7 volumes of ethanol with 3 volumes of toluene. 
Alternatively, mix 7 volumes of commercial grade 
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ethano! with 3 volumes of toluene, and boil the mix- 
ture with anhydrous calcium oxide (quicklime) under 
reflux for 4 h. 

4.2 Ethanol-toluene-water mixture. 

Mix 95 cm3 of ETA (4.1) and 5 cm3 of water. 

4.3 Sodium hydroxide solution, 

c(NaOH) = 0,1 mol/dm3, accurately standardized. 

4.4 Thymol blue indicator. 

Dissolve 0,06 g of thymol blue in 6,45 cm3 of 
0,02 mol/dm3 sodium hydroxide solution and dilute to 
50 cm3 with water. 

4.5 Hydrochloric acid, c(HCI) = 0,05 mol/dm3, accu- 
rately standardized. 



5 Apparatus 

5.1 Balance, accurate to 1 mg. 

5.2 Hotplate. 

5.3 Wide-mouthed conical flask, 400 cm3 to 

500 cm3 nominal capacity. 

5.4 Volumetric flask, 250 cm3, complying with the 
requirements of ISO 1042. 

5.5 Reflux condenser. 

5.6 Conical flask, 250 cm3. 

NOTE 1 Alternatively, a Soxhiet extractor may be used 
instead of 5.5 and 5.6. 

5.7 Burette, 25 cm3, complying with the require- 
ments of ISO 385-1. 

5.8 Pipette, 100 cm3, complying with the require- 
ments of ISO 648. 

5.9 Auto-titrator (optional), only if indicator is not 

used. 



6 Procedure for determination of soap 
content 

Sheet out 2 g to 6 g of rubber, selected and prepared 
in accordance with ISO 1795. Cut into pieces no larger 
than 2 mm x 2 mm or strips no longer than 10 mm or 
wider than 5 mm. Weigh a test portion of approxi- 
mately 2 g to the nearest 1 mg. 



Place a circular filter paper in the bottom of the conical 
flask (5.3) and add 100 cm3 of ETA extracting solvent 
(4.1) for all rubbers except alum-coagulated rubbers. 
For alum-coagulated rubbers, use ethanol-toluene- 
water mixture (4.2). 

Introduce the strips of rubber separately into the flask, 
swirling after each addition so that the strips are 
thoroughly wetted with solvent and sticking is mini- 
mized. 

Fit the reflux condenser (5.5) to the flask (or close the 
mouth of the flask with a cooling device such as an 
evaporating dish containing cold water) and boil the 
solvent very gently under reflux for 1 h. 

Transfer the extract to the volumetric flask (5.4), and 
treat the rubber with a second 100 cm3 portion of 
extracting solvent under reflux for 1 h. Add this 
extract also to the volumetric flask. Rinse the strips 
with three successive lOcm^ portions of extracting 
solvent, add these washings to the volumetric flask 
and, after cooling to room temperature, adjust the 
final volume to .250 cm^ with solvent. 

NOTE 2 Alternatively, the weighed strips of sample may 
be wrapped in filter paper and placed in a Soxhiet extractor 
(see notel) and extracted with ETA (4.1) or ethanol- 
toluene-water mixture (4.2) under reflux for a minimum of 
4h. 

After thorough mixing, pipette 100cm"3 of the diluted 
extract into the conical flask (5.6), add six drops of 
thymol blue indicator (4.4) and titrate the solution with 
hydrochloric acid solution (4.5) to the first colour 
change. 

If the solution is so dark in colour that the end-point of 
the titration is likely to be obscure (as may happen 
with oil-extended rubbers), pipette a second lOOcm^ 
into a similar conical flask, add six drops of indicator 
and use the solution as a colour reference. In compari- 
son, the slight change in colour at the end-point of the 
titration of the test solution may be more readily ob- 
served. The determination of change of colour at the 
end of the titration can be very difficult in the case of 
oil-extended SBR. In this case, determination of 
equivalence point by potentiometry using the auto- 
titrator (5.9) is more accurate, and is therefore 
recommended. 

Carry out a blank titration on 100 cm3 of extracting 
solvent taken from the same stock as was used for 
the test and using the same indicator as was used for 
titration of the test portion. 

Proceed to 8.1 for calculation of the soap content. 



7 Procedure for determination of 
organic-acid content 

Proceed exactly as in clause 6 for determination of 
soap content, but titrate the aliquot portion with so- 



dium hydroxide solution (4.3), using thynnol blue in- 
dicator (4.4). 

Proceed to 8.2 for calculation of the organic-acid con- 
tent. 



8 Expression of results 

8.1 Calculate the soap content using the equation 

m 

where 

ws is the soap content as a percentage by 
nnass; 

Vi is the volume, in cubic centinnetres, of hydro- 
chloric acid solution used to titrate the rubber 
extract; 

V2 is the volunne, in cubic centinnetres, of hydro- 
chloric acid solution used to titrate the blank; 

ci is the actual concentration, in nnoles per 
cubic decimetre, of the hydrochloric acid sol- 
ution (4.5); 

m is the mass, in grams, of the test portion; 

Ks is the appropriate factor selected from the 
following: 

306 when the soap is to be calculated as 
sodium stearate, 

368 when the soap is to be calculated as 
sodium rosinate. 

337 when the soap is to be calculated as a 
50:50 mixture of sodium stearate and sodium 
rosinate, 

322 when the soap is to be calculated as 
potassium stearate, 

384 when the soap is to be calculated as 
potassium rosinate, 

353 when the soap is to be calculated as a 
50:50 mixture of potassium stearate and pot- 
assium rosinate, 

345 when the soap is to be calculated as a 
50:50 mixture of sodium stearate and potass- 
ium rosinate or of sodium rosinate and pot- 
assium stearate. 
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NOTE 3 Since the soaps present in the rubber are not 
single chemical compounds, the value assigned to K^ gives 
only an approximate value for the soap content. A test for 
rosin is given in annex A. 



8.2 Calculate the organic acid content using the 
equation 

0,25x(V3-V4)xc2X^o 



m 



where 



Wq is the organic acid content, expressed as a 
percentage by mass; 

V3 is the volume, in cubic centimetres, of so- 
dium hydroxide solution used to titrate the 
test solution; 

V4 is the volume, in cubic centimetres, of so- 
dium hydroxide solution used to titrate the 
blank; 

C2 is the actual concentration, in moles per 
cubic decimetre, of the sodium hydroxide 
solution (4.3); 

m is the mass, in grams, of the test portion; 

Kq is the appropriate factor selected from the 
following: 

284 when the acid is to be calculated as 
stearic acid, 

346 when the acid is to be calculated as rosin 
acid, 

315 when the acid is to be calculated as a 
50:50 mixture of stearic acid and rosin acid. 

NOTE 4 Since the organic acids present in the rubber are 
not single chemical compounds, the value assigned to Kq 
gives only an approximate value for the organic acid con- 
tent. A test for rosin is given in annex A. 



9 Test report 

The test report shall include the following information: 

a) all details required for identification of the sample; 

b) a reference to this International Standard; 

c) the soap and/or the organic-acid content; 

d) how the soap and/or organic acid was esti- 
mated — as stearic acid, mixed sodium stearate 
and potassium rosinate, etc.; 

e) the date of the test. 
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Annex A 

(informative) 

Test for rosin 

A.I Reagents 

A. 1 . 1 Acetic anhydride. 

A.1.2 Sulfuric acid solution. 

Carefully mix 65 g of sulfuric acid (p2o = 1.84 g/cm^) with 35 g of water 

A.1.3 Potassium permanganate solution, c(KMn04) = 0,000 2 mol/dm^. 



A.2 Procedure 

Mix a snnall amount of sample with about 3 cm^ of acetic anhydride (A.1.1). Add 2 drops of sulfuric acid (A.1.2). The 
reaction is positive for rosin if a fugitive violet colour appears which, at the moment of its maximum intensity, is 
stronger than the colour of the potassium permanganate solution. 
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